For the oligo competition experiment, an excess of 100bp oligo the same sequence as the concatemer of the DeNAno was incubated with streptavidin-coated magnetic beads before addition of fluorescentlylabeled DeNAno. The same conditions as competitive titration were used. Oligo was added at 18.75-fold excess over biotin-binding capability of the beads (150pmol oligo vs 8pmol biotin-binding capacity). Additionally, the oligo amount was at least 50-fold excess over total oligos that make up the DeNAno (3x10 9 particles added to reaction x 600 copies/particle-based on optimal reaction rate/temperature of the phi29 polymerase).
All stainings were performed in a 96-well v-bottom plate, pre-blocked with TBST1% BSA (Sigma, St. Louis, MO, USA). SA-D7, SA-D8, G10neg and G10bio DeNAno particles were incubated with 8µg streptavidin beads (New England Biolabs, Ipswich, MA, USA) in TBST with 40mM, 20mM, 10mM, 5mM, 2.5mM, 1.25mM, or 0mM MgCl 2 for 30min at room temperature (RT). Beads were then washed four times with the same buffer and resuspended in TBST. Fluorescence was measured with multimode microplate reader (TECAN, Männedorf, Switzerland).
NaCl experiment
SA-D7, SA-D8, and G10 DeNAno particles were made with the standard conditions. Particles were dialyzed in 20mM Tris 10mM MgCl 2 pH 7.5. DeNAno were then labeled with 1/10 molar ratio Alexa Fluor 647-labeled complementary oligo. To make G10bio positive control particle, G10 was also labeled with 1/10 molar ratio biotin-labeled complementary oligo.
All stainings were performed in a 96-well v-bottom plate, pre-blocked with 20 mM Tris pH 7.5 (Mediatech, Inc .) 1% BSA. SA-D7, SA-D8, G10neg and G10bio DeNAno particles were incubated with 8µg streptavidin beads in 20mM Tris pH 7.5 0.05% Tween-20 10mM MgCl 2 with 1200mM, 600mM, 300mM,150mM, 75mM, 37.5mM, 18.75mM, or 0mM NaCl for 30min at room temperature (RT). Beads were then washed four times with the same buffer and resuspended in TBST. Fluorescence was measured with multimode microplate reader (TECAN, Männedorf, Switzerland).
Physiologic buffers experiment
SA-D7, SA-D8, and G10 DeNAno particles were made with the standard conditions. Particles were dialyzed in Milli-Q purified water (EMD Millipore, Billerica, MA, USA) and mixed with 2X concentrated buffer (see Supplemental Table 2 for buffer list with final concentration used and pH). DeNAno were then labeled with 1/10 molar ratio Alexa Fluor 647-labeled complementary oligo. To make G10bio positive control particle, G10 was also labeled with 1/10 molar ratio biotin-labeled complementary oligo. 
Biologic buffers experiment
SA-D7, SA-D8, and G10 DeNAno particles were made with the standard conditions. Particles were dialyzed in 20mM Tris pH 7.5. DeNAno were then labeled with 1/10 molar ratio Alexa Fluor 647-labeled complementary oligo. To make G10bio positive control particle, G10 was also labeled with 1/10 molar ratio biotin-labeled complementary oligo.
All stainings were performed in a 96-well v-bottom plate, pre-blocked with 1% BSA in Milli-Q water. SA-D7, SA-D8, G10neg and G10bio DeNAno particles were incubated with 8µg streptavidin beads in TBST 10mM MgCl 2 with 30%, 10%, 3.33%, or 1.11% heat-inactivated human serum, heat-inactivated fetal bovine serum (FBS), or human urine for 30min at room temperature (RT 
